Introduction: Cephalometric norms of various populations show differences between diverse ethnic and racial groups. Thus, numbers of cephalometric norms have been established for different ethnic groups.
INTRODUCTION
In the beginning of the twentieth century, Paccini in Italy realized the implications of cephalometric radiography, 1 however the standardized method of taking cephalometric radiograph was later developed by Broadbent in United States. 2 The cephalometric evaluation of skeletal, dental and soft tissue morphologies is considered one of the most significant tools in orthodontic diagnosis and treatment planning. 3 Cephalometric norms has been used to determine the severity and location of dentofacial discrepancies and to evaluate the orthodontic treatment changes. 4 Since the development of cephalometric radiography, diverse methods of analyses developed by Downs, Steiner,
Hasund, McNamara and many others [5] [6] [7] [8] [9] have been used to identify the dental and facial structures of different of interincisal angle with a typical feature of bimaxillary protrusion. [19] [20] [21] [22] Zimbabweans were found to have a greater ANB angle and lower interincisal angle. 23 The Japanese population have also been investigated extensively.
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When compared with Caucasians, they had larger antero-posterior facial dimensions, lower vertical facial dimensions with straighter bilabial inclination. 24 The purpose of this study was to establish cephalometric norms among a Sudanese adult sample.
MATERIALS AND METHOD
Five hundred and ninety Sudanese dental students were examined in the university orthodontic clinic. Out of which, 96 fulfilled the criteria of selection, however, many refused to participate in the study and were excluded. Thus lateral cephalometric radiographs were obtained from 73 Sudanese adults including 35 males and 38 females aged between 18-25 years. The study was conducted after obtaining ethical approval was from the University Research Committee and consent from the participants.
All subjects were selected among the dental students on the basis of:
• Sudanese nationality with up to great grandparents born in Sudan according to Hasund analysis 7 (Table 1) were recorded and analyzed.
Descriptive statistics were computed for each cephalometric variable using the SPSS program.
Comparison was made between male and female values using independent sample student t-test. The level of significance was set at 5% (<0.05) level.
Fifteen cephalographs were retraced after four weeks interval by the same operator to determine the error of the method. Dahlberg's formula and paired t-test were used to estimate the error of the method.
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RESULT
The mean and standard deviation of fourteen angular, five linear measurements and a facial index for Sudanese male and female samples according to Hasund analysis are presented in Table 2 . The mean age of the subjects examined was 22.5+3 years with no significant difference between male and female samples.
Antero-posteriorly, males were found to have more prognathic maxilla and mandible than females as indicated by the significant increase in SNAº, SNBº and SNPgº angles. Regarding the vertical inclination, females showed significant increase in maxillary and mandibular inclinations to the base of the skull compared to males. Table 2 reveals that males had increased upper and lower facial heights than the females (p< 0.01).
Although there was no significant difference in the upper and lower incisors to the maxillary and mandibular bases respectively; the females showed significant decrease in inter-incisal angle indicating greater bimaxillary proclination of the incisors in females compared to males (p<0.05). 
DISCUSSION
Cephalometric studies on non-caucasian subjects indicate that there are measurable skeletal and dental differences when compared to Caucasians. 28 The present study was conducted in the University due to its racial heterogeneity of the enrolled students. The inclusion criteria and methodology were used to identify normative values that can assist in diagnosis and treatment planning for Sudanese adults seeking orthodontic treatment. The data were divided according to gender in order to obtain more specific and useful cephalometric normative values. The cephalometric values from the present Sudanese study were compared to published data of Arab and African populations ( Table 3 ).
The highest error in the measurement (0.26) undertaken in the current study was in determining the angle of the cranial base flexure measurement (NSBa). It could be attributed to the difficulty of locating Basion point as it is one of the most difficult points to identify in lateral cephalograph.
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The present study revealed that there was gender The present study exhibited no statistical difference between males and females regarding the ML-NL; although males showed more anteriorly inclined maxillae and mandibles The present study revealed that there was significant gender difference in upper and lower anterior facial heights. Males had increased upper and lower anterior facial height than the females (p<0.01). The mean value for the upper and lower anterior facial height of the present investigation for both genders was found to be similar to the Egyptian sample. 4 The present study males showed more prominent chin in males than females though not statistically significant. 
CONCLUSION
• Sudanese adults possess distinct cephalometric norms which should be used in treating Sudanese orthodontic patients.
• Sudanese males showed more maxillary, mandibular, and chin prognathism than females.
• Sudanese females showed more posterior inclination of the maxilla and the mandible but with shorter facial height compare to male samples.
